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have produced the first prospective cohort study that attempts to identify a causal relationship between hormonal contraception and mood disorders in women. The investigators combined data from two Danish registries, the National Prescription Register and the Psychiatric Central Research Register, to create an expansive cohort. The rate ratios (that is, the relative risks) of first diagnosis of depression or treatment with an antidepressant were compared between women who had been prescribed hormonal contraception and women who were not using hormonal contraception. Given that rates of depression are higher among women than men 2 and that millions of women use some form of hormonal beneficial and some find them detrimental to mood 5, 6 . These findings have been interpreted to suggest a role for exogenous progestins specifically (corresponding to the elevations in endogenous progesterone in the luteal phase of the menstrual cycle, linked to premenstrual dysphoric disorder) in causing depression 7 . In this context, the new study by Skovlund et al. 1 is remarkable for its breadth of inclusion of contraceptive devices: the investigators include combined oestrogen and progesterone, as well as progesterone-only, preparations that are administered by means of a host of delivery mechanisms, including oral, transdermal, vaginal, intrauterine and depot forms. The large sample size in this study, which is made possible by Denmark's nationalized information collection systems, is impressive, with a total of 1,061,997 Danish women aged between 15 years and 34 years, excluding only those who had a prior diagnosis or treatment of depression, other psychiatric illness, cancer, venous thrombosis or infertility treatment.
Skovlund and colleagues show that, in their population, the risk ratio for first diagnosis of or treatment for depression increases steadily for 6 months after initiation of all forms of hormonal contraception. After 6 months, the risk of first-time diagnosis or treatment decreases slowly, not returning to non-use levels until 4 years or later. Notably, the risk ratio for use of an antidepressant was found to be highest for adolescent s (defined here as age 15-19 years), with a 1.8-fold relative risk compared with a control group of adolescent women who were not prescribed hormonal contraceptives. According to these results, for a physician to observe symptoms that would lead to antidepressant treatment as a result of hormonal contraception in one patient, she or he would need to initiate oral contraceptive treatment in ~225 adults, or ~95 adolescents. These numbers are derived from raw data presented in the manuscript, without adjusting for population differences, such as education or calendar year. Interestingly, the investigators also broke down the relative risk that is posed by each contraceptive by type of hormone and type of delivery system. For example, in adolescents, non-oral methods of both combined and progesterone-only treatment led to around a threefold increased relative risk of either first diagnosis of depression or use of antidepressant medication compared with adolescents contraception (including, in some cases, for treatment of mood disorders), understanding the association between these two clinical entities is tremendously important.
The association between mood changes and hormones is not a new observation. Physicians are familiar with the increases in depressive symptoms during menopause, the emotional lability preceding menses for many women and the subtype of depression known as premenstrual dysphoric disorder. This latter diagnosis refers to a time-limited and hormone-linked depression for which brief intermittent antidepressant treatment or hormonal contraception is recommended 3, 4 . Prior work through case reports, small-cohort studies, systematic reviews and meta-analyses have espoused opposing ideas: some find contraceptives
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The link between mood disorders and hormonal fluctuations has long been known, but the direction of this correlation has been questioned. New research suggests that initiation of hormonal contraception leads to increased risk of first-time diagnosis of or treatment for depression over a short time frame, particularly for adolescents.
who were not prescribed contraception. However, presenting data as relative risk can be misleading, as the incidence of these events is quite low. Put another way, among adolescent girls currently on non-oral contraceptives, 1 in ~30 would be started on antidepressant medications within a year, whereas 1 in ~150 would be diagnosed with depression. With population factors adjusted for age, calendar year, educational level, diagnosis of polycystic ovary syndrome and diagnosis of endometriosis, the numbers decrease to 1 in ~50 and 1 in ~250, respectively. In the general population, ~6% of female adolescents are diagnosed yearly with depression, and complaint of depressive symptoms is even more common 8 . These data raise the question -are these relative risks a cause for alarm for an individual care provider?
The authors were not able to control for a few potential interactions. First, the reason for initiating hormonal contraception is a potential contributing or confounding variable, as the reasons underlying this decision might themselves be correlated to depression. This factor could also confound the differential effects that are seen with the various types of contraceptive use, as illustrated in a 2007 study, which reported that women in the STAR*D trial who were on progestin-only oral contraceptive often had other comorbidities that could have affected their incidence of depression 9 . Another study showed that adolescents with depressive symptoms are more likely to choose an intrauterine device for contraception, which confers a potential bias in cohort studies that could affect the outcome measures 10 . Another missing variable is the potential use of non-hormonal contraception such as a copper intrauterine device, or condom, which could affect outcomes within the control groups. Controlling for these variables would increase the specific utility of this study to individual patients. Finally, the timing of the rise in risk could be an artefact of discontinuation of the hormonal contraceptives: if a woman (or her doctor) was able to correlate the onset of depression with the use of the contraceptive treatment, then she would probably discontinue its use by the 6-month time point. Further study of this population would be interesting to see if the diagnosis of depression persists after removal of the contraceptive treatment.
Whether or not acute use of hormonal contraception (for example, levonorgestrel, also known as Plan B) has any similar effects would be of interest for further studies, although it would be important to dissociate this effect from the potential influence of interpersonal interactions related to the need for use of this treatment. In addition, the investigators did not address the potential for other psychological diagnoses, such as anxiety disorders or eating disorders (which can also be treated with antidepressants, but do not require a diagnosis of depression), to be related to hormonal contraception. This omission might account for some of the discrepancies seen in the raw data, in which far more women were started on antidepressants than were diagnosed with a mood disorder. For psychiatrists, determining whether a subtype of depression exists that is particularly responsive to hormonal changes (analogous to ERBB2 (also known as HER2) in breast cancer) or whether the directionality or timing of the mood response to hormonal contraceptives has a genetic underpinning would be interesting. If genetic factors exist, they could help to define personalized treatments across the lifespan of these patients.
Importantly, the intriguing results of this study have the potential to affect clinical care, particularly the use of hormonal contraceptives for adolescents. The fact that the risk of diagnosis or treatment of depression is highest for adolescents could reflect the active role of sex steroid hormones in brain development, which probably affect outcomes for emotional processing, leading to the symptoms of a mood disorder. On the basis of this study, the use of progesterone-only or non-oral methods of hormonal contraception for adolescents, given the considerably increased risk of potential depression, would need to be carefully considered and balanced against potential benefits. This study should encourage careful counselling when starting hormonal forms of birth control.
